All crystallographic intensity data were collected using a Bruker APEX2CCD diffractometer equipped with graphitemonochromated Mo-Kα radiation (λ = 0.71073 Å) and an Oxford Cryosystems low-temperature device. The structure of 1 was solved by direct methods using SIR92 [1] and refined using full-matrix least-squares refinement on F 2 using CRYSTALS. [2] The structure of 2 was solved using SUPERFLIP [3, 4] and refined using full-matrix least-squares refinement on F using CRYSTALS. The structure of 3 was solved using SIR92 and refined using full-matrix least-squares refinement on F 2 using SHELXL. [5] For 1, all non-H atoms were refined anisotropically. H atoms attached to C atoms were added geometrically. H atoms bonded to N and O were found in a difference map. H atoms were refined as riding on their parent atoms, apart from those on the disordered ethanol of crystallisation which were not refined.
For 2, as many atoms as possible in the primary structure were refined anisotropically, as was one of the lattice chloride anions. Several atoms in the complex exhibited large adps and it was decided that due to disorder inherent to the structure it was more sensible to model these with isotropic displacement parameters. The other lattice chloride anions and the water of crystallisation are also refined isotropically. H atoms attached to C atoms were added geometrically, H atoms on N and O atoms were found in a difference map. They were refined as riding on their parent atoms. Hydroxyl H atoms on some of the non-bridging CH 2 OH arms were added in calculated positions.
For 3, during initial refinement it was noted that R1 was unreasonably large, and so the ROTAX algorithm was used to search for possible merohedral twins. A twinned domain, related to the first domain by [1 0 0 -1 -1 0 0 0 -1], was found. The two domains exist in approx. 68.5 %/ 31.5% ratio. Later on during the refinement, evidence was found for disordered solvent of crystallisation between clusters. It proved difficult to model this with a conventional molecular model and so it was decided to apply the SQUEEZE routine implemented within PLATON. This cannot be performed on twinned data, and so the data were de-twinned using an undocumented LIST 6 instruction. This also corrects for anomalous dispersion and so the scattering factors in the SHELXL instruction file were modified to account for this. SQUEEZE has accounted for 621 electrons per cell, or 207 per formula unit, since Z=3. We tentatively assign this as 6 MeOH and 10 H 2 O molecules of crystallisation, since this is consistent with evidence from elemental analysis. Most non-H atoms in the main cluster are refined with adps, with the exception C1, C120/C121, C130/C131, O120/O121and O130/O131 which are refined isotropically. Lattice Cl2 is also refined anisotropically. Similarity restraints were applied to the disordered ligands. The atom O120/O121 could have been modelled on a single site, however for ease of application of similarity restraints we split it into the two half-occupied atoms described, and used EADP/EXYZ restraints to ensure that the two components have identical thermal and positional parameters. H atoms were placed in calculated positions using appropriate HFIX instructions and refined using AFIX instructions. The occupancy of Cl2 was refined freely to approximately 1/3 then fixed at 1/3. Considering site multiplicity this gives a sum total of 2 Cl per cluster.
Magnetic studies:
Magnetic measurements in the temperature range 1.8 -300 K were performed on polycrystalline samples constrained in eicosane, using a Quantum Design SQUID magnetometer equipped with a 7 T magnet. Data were corrected for the diamagnetism of the compounds by using Pascal's constants and for the diamagnetic contributions of the sample holder and eicosane by measurements. AC susceptibility data were collected on cooling with an ac drive field of 1.55 G oscillating at frequencies between 1 and 1200 Hz.
